Background and aims: Pain is a prevalent problem in many countries. Women are more often on sick-leave for pain than men. Such gender differences have been explained through biological factors, different demands for on the job market, and home conditions. Fewer studies have focused on how gender stereotypes may bias the medical assessment of pain patients. The aim of the present research was to investigate if a gender bias in medical students' evaluations of chronic pain patients can contribute to explaining the gender differences in sick-leave due to pain. Specifically, we investigated whether medical students' estimates of a patient's accuracy of their own work ability and amount of domestic work differed between female and male patients, and how such estimates influenced the medical students' judgments of the patient's work ability. Methods: Medical students (n = 137; 60 women; 74 men; three unspecified) read a vignette describing a patient with pain and filled out a questionnaire. The vignette was identical and gender neutral, except for the name of the patient signaling gender. A between-subjects experimental design was used in which participants were randomly assigned to an experimental condition. Participants then judged the patient's work ability, the accuracy of the patient's self-assessed work ability, and the amount of domestic work they believed was performed by the patient. All ratings were made on seven-point items.
Introduction
Pain is one of the most common reasons for long term sickleave [1] , and prevalence is systematically higher among women than men. Women more often seek medical care for pain-related problems and are listed for sick leave more often and for longer periods than men [2] [3] [4] [5] .
Gender differences in pain and sick leave could be rooted in biological factors [3] , differential job markets, work and home conditions [6] , that make women more vulnerable to pain problems. Furthermore, gender differences might occur in diagnosis and treatment processes because of gender stereotypes [7, 8] . A stereotype is a preconception of the traits and characteristics associated with a social group [9] . Stereotypes are both descriptive and prescriptive meaning that they both reflect how reality is constituted, but also prescribe how group members of different social groups should behave [10] . Violating stereotypical roles are associated with social sanctions, while the conformity to such roles are rewarded [11, 12] . Gender stereotypes are hence mental representations about what is typical for women and men [13, 14] , and affect expectations of behavior, abilities, duties and responsibilities. On average, gender stereotypes might reflect reality, but when evaluating specific individuals stereotypes might lead to the wrong decisions [9] .
The traditional female stereotype is associated with domestic and caretaking roles, while the traditional male stereotype is to be the family breadwinner [15, 16] . Thus, women are associated with being at home and men are associated with being away from home, and specifically at work. Such stereotypes could influence who is prescribed sick-leave since being at home aligns more with the female stereotype than with the male stereotype.
Gender stereotypes are especially influential in ambiguous situations, and when social judgments are performed under time pressure [17] . This means, that when the full history of a target individual is not accessible, people are guided by categorizations and top down processing of information. The process of sick listing and assessments of work ability is rather ambiguous because there are no general agreements on how to define and assess work ability [18] . This leaves the concept of work ability open to personal and intuitive interpretations, leading to an enhanced risk that gender stereotypes may influence the judgement process.
Previous research has shown gender differences in diagnosis, medical contacts and treatment. For example, women's pain symptoms were more often than men's explained by psychosocial factors [19] , and given nonspecific diagnoses [8] . Family aspects were attended to in 61% of the female cases and 37% of the male cases, which indicates that the family situation is given priority in assessments of women. Hence, it could be hypothesized that perceptions of amount of domestic work a patient performs both is influenced by patient gender, but also in turn influence assessments of work ability, especially for female patients.
The patient's own perception of their work ability is one of the strongest predictors of decisions for sick listing, and return to work [20] . In relation to gender stereotypes, studies have found that men expressed higher demands toward their physician and experienced higher support from the physician [21] , and were taken more seriously [22] , than female patients [23] . Thus, physicians may attend more to male patients' self-assessment as compared to female patients' self-assessment. Hence, perceptions of the patient's accuracy in assessing their own work ability may be more influential in judgments of male patients as compared to female patients.
The present study focuses on the assessments of a fictive patient's future work ability, and how such assessments vary with patient gender. From a psychological perspective, expectations might influence the rehabilitation process substantially [24] [25] [26] . Hence, deeper insights about the mechanisms operating in sick-listing processes are important. Based on the literature review we first formulate main effects hypotheses and predict that: 1. Female patients will be ascribed lower future work ability than male patients. 2. Female patients will be perceived as doing more domestic work than male patients. 3. Male patients will be perceived as more accurate in assessing their own work ability than female patients. Moreover, as indicated above, different factors should affect judgments of work ability differently for women and men. Hence, we also formulate two conditional hypotheses and predict that: 4. For male, but not female, patients, there will be a positive effect of patient accuracy on estimates of work ability. 5. For female, but not male, patients, there will be a positive effect of amount of domestic work performed by the patient on estimates of work ability.
When it comes to gender of the physician, previous research has shown inconclusive results [27] . Therefore, we include the gender of the participant as a control variable.
Methods

Design
The design was a two-factor between-subjects design where gender of a described patient was manipulated. Participants were randomly assigned to read a description of a pain patient. The description was exactly the same in both conditions except for the name of the patient indicating that the patient was a woman or man. The names were traditional Swedish names for a woman (Karin) or a man (Mats).
Participants
Medical students at a large Swedish University hospital participated in the study (n = 137; 60 women, 74 men, and three that did not provide gender information). Because gender of the physician was a control variable, those who did not provide gender information were excluded from the analyses where gender of the participant was included. Two persons did not complete the questionnaire. The mean age was 23.76 (SD = 4.62). The sample size was determined by the number of predictors in the regression [28] .
Materials
Stimuli material
The text presented to the participants described a patient with a gender-neutral pain symptom. The patient was described as suffering from back pain that started when moving to a new house. After having visited primary care the patient was now on sick leave due to the pain. Further, the patient was described as having a spouse and two children, and that the pain had affected the family relations. The text was carefully edited to be gender neutral. For instance, we did not reveal how the pain had affected the family relations, and the patient was described as having a neutral job at an office, that he/she enjoyed traveling and spending time with family and friends.
Future work ability assessment
The main dependent variable Future Work ability was measured with the item "How do you assess the patient's work ability within the next three years?". Responses were assessed on a seven-point Likert scale from 1 = very poor to 7 = very good.
Domestic work assessment
Domestic work was measured with the item "How much domestic work do you think Karin/Mats does while on sick leave?". Responses were assessed on a seven-point Likert scale from 1 = very little to 7 = very much.
Perceived accuracy of the patient
Patient's accuracy was measured with the item "(Karin/ Mats) considers (his/her) own ability to work as high. How accurate do you think that judgment is?" Responses were assessed on a seven-point Likert scale from 1 = not at all accurate to 7 = very accurate.
Procedure
Participants were approached at campus by an experiment leader and asked to participate in a questionnaire study on medical assessments. Participants were orally informed about anonymity, right to withdrawal and data handling. Participants who agreed to participate were also given written information about informed consent before they started to fill out the questionnaire. Participation was reimbursed with an ice-cream voucher. The questionnaires were mixed before distribution and the first page was identical in both versions. Hence, the experiment leader was blind to conditions. First, participants read a one-page description of a patient with pain symptoms, and then rated questions about the patient's work ability, patient's accuracy and patient's amount of domestic work. After this, they answered some demographical questions. Participation took about 10 min and upon returning the questionnaire to the experiment leader, participants were thanked and reimbursed. Upon handing in the questionnaire, they were also asked about suspicions of the purpose of the study. None indicated any suspicions about the gender aspects of the study.
Statistical analyses
ANCOVA's and hierarchal linear regressions analysis were performed in SPSS (IBM SPSS Statistics for Windows, Version 24.0, IBM Corp., Armonk, NY, USA) and p-values of 0.05 or less were considered significant.
To test hypotheses 1-3, we performed three separate ANCOVA's, one for perceived work ability, one for patient accuracy and one for amount of domestic work, including the gender of the patient as the independent variable, and the gender of the participant as a covariate.
In testing hypotheses 4 and 5, we computed a hierarchical linear regression analysis, in which the independent variables (patient gender, patient's accuracy, and domestic work), and their interaction with patient gender were used as predictors for the dependent variable future work ability. We also controlled for participant gender, and the interaction between participant gender and patient gender. The regression was computed in two steps. In step 1, the variables patient gender (female = 1, male = 0), participant gender (female = 1, male = 0), domestic work and patient's accuracy was entered. In step 2, the bivariate interaction terms between patient gender and domestic work, patient gender and patient's accuracy in self-assessment, and patient gender and participant gender were added.
Results
Means and standard deviations of the study variables are presented in Table 1 . The first hypothesis stated that female patients would be judged to have lower future work ability. However, the first ANCOVA showed that there was no effect of patient gender, Hypotheses 4 and 5 were tested using hierarchical regression analysis as described above. The results are presented in Table 2 .
The first model was statistically significant, F (4,128) = 8.670, p < 0.001, R 2 = 0.201. As can be seen in Table 2 , domestic work had a statistically significant positive effect on work ability assessments such that the more a patient was perceived to engage in domestic work, the more likely they were thought to be able to work within the coming years. There was also a statistically significant positive effect of patient's accuracy such that the better the patient was perceived to be at judging their own work ability, the higher the expected work ability was perceived to be. Hence, if the patient believes to be able to work, the medical students also thought that they would be able to work.
The explained variance of the model increased statistically significantly when adding the interaction terms in step 2, F (7,125) = 6.654, p < 0.001, ΔR 2 = 0.052, p = 0.029. Hypothesis 4 stated that for male, but not female, patients there would be a positive effect of patient accuracy on estimates of future work ability. However, the interaction between patient accuracy and patient gender was not statistically significant. Hypothesis 5 stated that for female, but not male, patients there would be a positive effect of amount of domestic work on estimates of future work ability. The results showed a statistically significant interaction effect between patient gender and domestic work on judgment of work ability. The interaction is plotted in Fig. 1 . For female patients, the judgment of their future work ability depends on the amount of domestic work they are perceived to perform. However, for male patients, amount of domestic work has no influence on judgments of work ability. The simple slopes analysis showed that for the female patient the slope was statistically significant, B = 0.37, p < 0.001, while the slope for the male patient was not, B = −0.05, p = 0.66.
Discussion
The present research showed that even though male and female patients were expected to have similar future work ability, patient gender influenced the decision process. First, participants were influenced by gender when they All ratings were made on seven-point scales where future work ability was rated between 1 = Very poor to 7 = Very good, perceived accuracy of the patient's self-assessed work ability was rated between 1 = Not at all accurate to 7 = Very accurate, and perceived amount of domestic work was rated between 1 = Very little to 7 = Very much.
decided the level of the patient's self-assessment ability.
In the stimuli material, the participants were informed that the patient had a "strong belief in their own work ability". This statement was differently evaluated depending on whether the patient was a man or a woman where male patients were seen as more accurate in assessing their own work ability, than were female patients. This is in line with previous research that shows that men are taken more seriously and that women express that they have to convince their physicians that they are credible [22, 23] . One explanation to why males may be perceived of as better at assessing their own work ability that has been suggested in previous research is that they are perceived as better at describing their symptoms more clearly and demanding [8] . In the present research, there were no differences between the vignettes with respect to how the symptoms were described. Hence, at least in our research we must draw the conclusion that the difference in accuracy perceived by the participants is not due to how the symptoms are described, but rather to stereotypes about women and men. This being said, we did not find support that increased self-assessment accuracy interacted with patient gender in explainihng work ability. Instead, perceptions of the patients' self-assessment accuracy had an impact on work ability assessment for both female and male patients. Second, women were perceived as doing more domestic work. This resonates with the societal stereotype of women as caregivers and home-makers [9, 14] and it might also reflect real-world segregation between women and men in domestic work. However, the interpretations of these results can be reflected upon. We found that women who were perceived to do more domestic work were considered as having higher work ability. This means that, women who conform to gender stereotypical norms [10] were judged to have higher work ability. A consequence may be that they actually are expected to work more than men, which from a medical perspective instead could result in more stress and ill-health in itself. However, given that women do perform the majority of household chores, it is not Table 2 : Hierarchical linear regression analysis in two steps, with single predictors in step 1 and interaction terms added in step 2, with work ability as the main outcome variable.
Step 1 Gender of participant and gender of patient are dummy coded with 1 = woman, 0 = man. All other ratings were made on seven-point scales where future work ability was rated between 1 = Very poor to 7 = Very good, perceived accuracy of the patient's self-assessed work ability was rated between 1 = Not at all accurate to 7 = Very accurate, and perceived amount of domestic work was rated between 1 = Very little to 7 = Very much. Unstandardized regression coefficients, 95% confidence intervals (CI) and p-values are presented. strange that the participants thought that the female patient was also doing more household work than the male. A reasonable conclusion is that anyone who is able to perform domestic work should also be able to perform paid work. Thus, such a conclusion is completely logical. However, the rationale is still affected by gender in the sense that this mechanism only applied to the female patient. That is, only for women is it beneficial to perform domestic work for their perceived work ability. Given that all information about the female and male patient was identical, an unbiased decision process would yield the same results. In relation, recent research show that what the patient perceived that their physician thinks about their work ability is a very strong predictor of their own work ability [29] [30] [31] [32] [33] which in turn has been shown to be the most important predictor of actual return to work [24] .
Practical implications and future research
Working with written scenarios of patient descriptions may be a less externally valid method in comparison to having real patients or doing archival studies. However, a written scenario can isolate a gender bias because other factors can be controlled for.
The main outcome variable did not differ between women and men. However, gender stereotypes influenced other judgments that played a role in the decision process. West and Zimmerman [34] have described how gender stereotypes are construed and reinforced in interactions. Thus, if physicians treat female and male patients differently, gender biases may be reinforced in this process. Further, because physicians are authorities in relation to a patient, their attitudes and perceptions of the patient will affect the patients' self-perception and motivation [35] . For instance, pain patients are in a vulnerable position, and individuals in vulnerable situations are more sensitive to gender stereotypes and adapt more readily to them [36] . One way that physicians' stereotypes could affect the patient is through the questions that they ask. Hamberg and Risberg [8] showed that female patients were asked more questions about family life than male patients. Such questions could activate the female stereotype among women and lead women to associate themselves more strongly with domestic roles. Moreover, such an association may also decrease attachment to work life and lower their thresholds for seeking sick leave [37] . Thus, training medical students in equal treatments of women and men in the diagnosing process is of utmost importance.
Limitations
Some limitations are worth noting. First, this study utilized a student sample and the results do not necessarily translate into professional physicians. Further, the study was completed in a Swedish context with medical students answering the questionnaire. Thus, it could be questioned whether the results are generalizable to working physicians and other cultures as well. We believe they are, mainly because we found these effects in a country high on gender equality [38] and because younger people have less sexist attitudes than older [39] . Thus, it might be hypothesized that the effects could be larger if sexist attitudes are stronger. It is also important to note that the students enter medical school with existing stereotypes about women and men that could either be augmented or attenuated throughout their training. Importantly, the stereotypes are not likely to be diminished without proper education. This is something that the educational system must take into consideration.
In the present study, we did not define domestic work. It is very plausible that we would have received different results if we had highlighted that domestic work also could include chores that are traditionally coded as masculine (e.g. fixing things around the house [40] ). Still, it is important to remember that stereotypes are to some extent averages, but when applied to specific individuals they may lead to biased judgments.
Future research should include other factors that could be important from an equality perspective, such as ethnicity, sexual orientation and age [41] . For example, it could be hypothesized that gender stereotypes are more salient in heterosexual patients and when children live in the household. Besides, different types of diagnoses could be investigated with similar methods. In relation, other socio-demographic characteristics of the patient should be more closely investigated, such as varying education level or income, in the vignette. Thus, it should be tested if gender stereotypes are more or less important in different settings. Although important, such a design would considerably increase the needed sample size.
Stereotypes also operate more strongly under ambiguity and cognitive load [17] . Therefore, it would be interesting to see whether gender differences in assessment increase if physicians are stressed and under pressure.
It is important to note that our independent factors only explained small part of the variation of work ability judgements. The full regression analysis explained about 24% of the variation in work ability judgements. This means that other factors, not included in our model, stood for about 76% of the variation.
Conclusions
This study investigated gender stereotypes in relation to patients on sick-leave. It showed that patient gender matters for to-be physicians' estimates of future work ability. Male patients were seen as better at estimating their own work ability, which in turn strongly predicted physicians' estimates. Besides, amount of domestic work predicted work ability among women but not among men.
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